AMP-activated protein kinase attenuates oxLDL uptake in macrophages through PP2A/NF-κB/LOX-1 pathway.
The differentiation of macrophages into lipid-laden foam cells is a hallmark in early-stage atherosclerosis. The developmental role of adenosine monophosphate-activated protein kinase (AMPK) in a transformation of foam cells, especially in macrophage cholesterol uptake that remains undetermined. Here we demonstrate that AMPK activation in response to IMM-H007 or AICAR resulted in a decrease in macrophage cholesterol uptake and thus inhibited foam cell formation in macrophages mediated by oxidized low-density lipoprotein (oxLDL). This functional change was caused by a downregulation of mRNA and protein expression of LOX-1 but not other scavenger receptors, including scavenger receptor-A (SR-A), CD36 and scavenger receptor-BI (SR-BI). The expression of LOX-1 was regulated by AMPK activation induced decreased phosphorylation of nuclear transcription factor NF-κB, since siRNA interference or dominant negative AMPK overexpression significantly promotes Ser536 dephosphorylation of NF-κB p65 and thus increases LOX-1 expression. Moreover, pharmacological AMPK activation was shown to promote protein phosphatase 2A (PP2A) activity and the specific PP2A inhibitor, okadaic acid, could prevent the effects of IMM-H007 or AICAR on NF-κB and LOX-1. In vivo, pharmacological AMPK activation reduced the lesion size of atherosclerosis and the expression of LOX-1 in aortas in apolipoprotein E-deficient mice. Our current findings suggest a novel mechanism of LOX-1 regulation by AMPK to attenuate macrophage oxLDL uptake and atherosclerosis.